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1 FUSIC

IO = a7V, ENZRSCHEEHAITHE R BTN GEM L T 2 G (NoRP; Nakajima et al.
1985) & IHEJIMRHGEE (TYKW:; Torii et al. 1979; Shibasaki et al. 1979) & DT — ¥ f@ffil-dD<v =27

NTH S,
ZORy =PIt 2 EMREEE D TICEF A — L2k o T L W,
norp-help[--at--]solar.nro.nao.ac.jp [--at--] > @

2 BV 7 hZESICE
2 STHINT BIRBEHRITY 7 1 29 IS FOREDBETH S,

(1) SolarSoftware DA » X F —)L

SolarSoftware (SSW) 24 7%y 7 — TRadio/NoRPJ Z&®TA Y A F—L§ 5, TNLIHTDH Ra-
dio/NoRH & Yohkoh/SXT & Z&®w % 2 L Z2MCHIET 2, ZNED Ry 7T =T Y A =L ENTHZR0»
Bt a vy Ea—EIEICHR L TZ L\, SolarSoftware DEAILIE, http://www.1lmsal.com/solarsoft/
Thb, 2OV=ZaT7NVTIESSWZA YA b=V Ly 7 T4L 7 Y 2${SSW} LEET %, %72 NoRP
YIRyr =YDy 774 L2 Y Z${NORP} (HiEIX${SSW}/radio/norp) LEET %,

(2) NoRP F—9~R—ZADA Y A b —)b
EV2KXH NoRP 7 —% 7 —# 4 7 ftp://solar-pub.nao.ac. jp/pub/nsro/norp/data
PEF—F R=2%aAE—LTA YA F—1LF %, ${NORP}/datalf YA b —LT2DHF7 4L,

(3) EABREE DEEE
BREEERE 7 7 4 )L~/ .cshrc T
setenv SSW SSWDT4 L7 Y1
setenv SSW_INSTR ¢ ‘norp’’
source ${SSW}/gen/setup/setup.ssw
Y EATICE EMA 5, 7272 UBRBEZB${SSW} 3V A M X->TEL 2D THE, £ 0Bk
b AR 2 556013
setenv SSW_INSTR ‘ ‘norp norh sxt’’
nEET 5,

3 SEEORER
3.1 MWIFORE

Z DHEITHNT 5 NoRH Hl IDL 7’8 > ¥ ¥ 139X T SolarSoftware(SSW) IZMKFE L T\ 5, Hiffli OFE
24T o TARERRITINT T 2 BX1d SSW/IDL 2325 Eif %,
unixy, sswidl <CR>
SDAS T SSW/IDL 2325 EiF 2561k, UToavy F2HHT 2,
unix% SSWidl <CR>

1 SDAS Tid /ssw



3.2 F—HINR—R
3.2.1 AXRYVKRURB

1990 FFH5 1992 4 5 HE TDA RV MZDOWTET—F R—ADBH 5 (Cevx’ 7—4) 2, 7L 21£1991
FEHIHUTDARY FDY R ZFRT ST

IDL> norp_pr_evx,’1991-06-09° <CR>
199146 H5 HUT 225 6 H8HUT £ TTHhNI

IDL> st_day='1991-06-05’ <CR>

IDL> ed_day=’1991-06-08’ <CR>

IDL> norp_pr_evx,st_day,ed_day <CR>
17GHz TARBABUE % 1000SFU BL LD A R b O ADEE X

IDL> norp_pr_evx,st_day,ed_day,criterion=1000 <CR>

3.2.2 —HST—45DFHEHE

—HZ T =% DI LEERF D A Z RN LI FEED T — ¥ R—2{L3NnTw 3 (1987 4F 11 HLR) .
TIYN=2 F DK 27D BREAMZSHOWRICHELTTIZL W,
[HE 1 fpeat (1-2-3.75 - 9.4GHz) © 1987 4F 11 D5 199442 HE T
[HE R EE (3.75GHz DA) 1 1994 43 H 5 199444 HE T
(R LR EE (17 « 35 - 80GHz) : 1990 4 3 HA>5 1994 42 HE T
PRA R BEEE (1+2+3.75+-9.4+ 17+ 35 - S0OGHzZ) : 1994 4E 5 H %> & BlfE b Bl@h
7272 L. 35GHz (2400 SFU) & 80GHz (9000 SFU) & 3EEE OGN . EREEARZ IR 5% X X
NI > TV BEDTHRE,
FeAIABIE, 7oL ZIE 199941 H1HUT 26 6 H 30 HUT £ TThi
IDL> st_day=1999-01-01’ <CR>
IDL> ed_day='1999-06-30’ <CR>
IDL> norp_rd_avg,st_day,ed_day,timavg,fiavg,fvavg <CR>
FR13. 1GHz 054
IDL> utplot,timavg,fiavg(0,*) <CR>
2GHz D56
IDL> utplot,timavg,fiavg(1,*) <CR>

3.3 TF—9DHbh
331 F¥YUIL—Y3vET—9DXDR(IDL save) 7741

NoRP 7 =% 7—=h4 7 (B AHSH) ¥+ ) 7L —2 3 YDA TXDR (IDLsave ) 74—~ b
2277 7 AN SMEVTH B, GEAAEICIZIDL 2= F restore 29, £33N s 205
RLUTHN T 20299025, E@EBIMNICO W TIRHIRIE 1 sec D7 — 23, HELA XY FZDOWT
EIRFI 3 RRE 0.1 sec DT —F BBV TH %,

IDL> file=getenv(’NORP_XDR’)+’/1999/08 /norp19990828_0056.xdr’ <CR>
IDL> restore,file <CR>
IDL> help <CR>

21992 4E 6 HUBDA XY FIZOWTIEERNVZT 5 7DA4A RV YR 28Ok



DAY STRING = 71999-08-28"

FI FLOAT = Array[7, 7590]

FIAVG FLOAT = Array[7]

FREQ FLOAT = Array([7]

FV FLOAT = Array[7, 7590]

FVAVG FLOAT = Array[7]

MVD BYTE = Array[7, 7590]

TIM STRUCT = -> ANYTIM2INTS Array[7590]

freq IZEMIEWE A GHz BAALT (2 2Tk 7 B 1 -2+ 3.75+9.4 - 17 - 35 - S0OGHz) . tim HSELMIRE
Z. fi - £v ITHBENHREE [(R+L) 47 - V(R-L) 45 (47 SFU) 23, fiavg « fvavg ld—Hr O ERfEIR
DVHMEIZ > TS, Flomvd (&, &7 — Y K0VER) - 3% H o b TR CE R L & 1, Wahk L
E¥no,

3.3.2 &£7—%
NoRP 7—=% 7 =" A4 7 (% Afizl) IET =8 0—F»AHI N T» 3

3.4 E7T—YDHm:HAH — FDIRKEE

BPALR G T — 2 13, BIREGE & OMATIOH7 + —~< v b EEROH 7 + —~< v b L23D 5 03
WM7m 77038 THS, H74—<y F7—FIIE 1, 2, 3.75, 94 GHz DT —F & EN T A
DTINGICHT A 7> a vidgisns,

FRRICHLIATITIE, FEARAARTWHA (JST) ZHE L T

IDL> day=’'2000-4-23’

IDL> norp_rd_dat,day,mvd,tim,fi,fv,freq <CR>
3, HE7 7ANVAEREL T

IDL> file="./pl921102’

IDL> norp_rd_dat,file,;mvd,tim,fi,fv,freq <CR>
ET 5, freq IHERMEEADS GHz BT (Z 2Tk 7 AWE 1237594+ 17+ 35 - 80GHz), tim 2%
BIREZ, £1 « £v ISHENREL Ty - VRGT (B6Z SFU) 233> T3, /o mvd iE, &7 — % 608
ﬁ@-ﬁ%%%%b?%ﬂ?ﬁ%&&%l ﬂ%&k%%no
b BHIHXHZ T 2 Z O L THiAaA T IS

IDL> timerange=['1992-11-2 2:00’,’1992-11-2 4:00’] <CR>

IDL> norp_rd_dat,day,mvd,tim,fi,fv,freq,timerange=timerange <CR>
ZOHGF Y 7L — a vRBELRXEZTITbi s D THRAAAIEL 45,

H B BT F AR LTI T D X H 12T 5, & ZIF 17GHz 721 Thud

IDL> rdfreq=]0,0,0,0,1,0,0] <CR>

IDL> norp_rd_dat,day,mvd,tim,fi,fv,freq,rdfreq=rdfreq <CR>
1GHz & 9.4GHz & 2 Thiud

IDL> rdfreq=[1,0,0,1,0,0,0] <CR>

IDL> norp_rd_dat,day,mvd,tim,fi,fv,freq,rdfreq=rdfreq <CR>
D% D rdfreq D 7T ODKEENMEIC 1+-2+3.75+9.4+ 17+ 35 - SOGHz IZXIH L TE D EAS 1 D & FHE
HIATe,

3.5 E£7F—YDHmHAH — [HE)RKE

HEJIMRREET— 71X, 1. 20 3.75. 94 GHz DT =¥ BEEN T35



HPRI AT 212, FAART W H A (JST) %85 L <

IDL> day='1992-11-2’

IDL> tykw_rd_dat,day,mvd,tim,fi,fv,freq <CR>
L%, freq \[CBIHIEN DS GHz YT (22Tl 4 s 1+2+3.75 - 9.4GHz) . tim 2SBIHIFELI, £1 -
v SR T4 - VRS (A7 SFU) 8IdvoTw3, o mvd &, &7 — % H0E%) - 4% &
ORI TERZ L E 1, kL EXn,
EE7 7 A V4R ELT

IDL> file="./ty921102.01i’ <CR> ; 1GHz I k7>

IDL> fileOpa="./ty921102.0pa’ <CR>; ¥+ VY 7L —>av75—%

IDL> filestt="./ty921102.stt’ <CR> ; A7 —F% A7 —%

IDL> tykw_rd_dat,file,fileOpa,filestt,mvd,tim,data <CR>
ETBIL0TED, ZOHEIE. SEBBDL- VEFDOEL L Lr—HICHdk\», $ET—50
EPICFXF Y ) 7L = a v T —F ATV AT —IVEENT7 7 ANLDHERICHEE L 20k s %
W,
b HIGHXHZ T 2 Z 7 L TiiAaA LIS

IDL> timerange=["1992-11-2 2:00’,’1992-11-2 4:00’] <CR>

IDL> tykw_rd_dat,day,mvd,tim,fi,fv,freq,timerange=timerange <CR>
ZOHGF YY) 7L —y a v RBELRXEZTITbi s DTHRARAAIEL 45,
H B BB T AR LTI T D K H12T 5, 7 & 21F 2GHz 21 Thiud

IDL> rdfreq=]0,1,0,0] <CR>

IDL> tykw_rd_dat,file,mvd,tim,fi,fv,freq,rdfreq=rdfreq <CR>
1GHz & 9GHz & 2 Thiu

IDL> rdfreq=[1,0,0,1] <CR>
IDL> tykw_rd_dat,file,mvd,tim,fi,fv,freq,rdfreq=rdfreq <CR>

D% D rdfreq D 4 DDOEEEDIMAIC 1, 2, 3.75, 9.4 GHz IZMIG L TE D DY 1 D & FicFHAAL,

3.6 JII7FKRT

72 7FRT BT

IDL> mfreq=0 <CR>

IDL> norp_plot,mfreq,mvd,tim,fi <CR>
Z 2 Tmfreq ¥, fi (BEOBEESZET) ITIEWoTWET =3 D) LRR LT —F DREEED
BT TH 5,
MDRPED T — % 2 EHia 51213

IDL> mfreql=1 <CR>

IDL> norp-_plot,mfreql,mvd,tim,fi,/over <CR>
95, HEERELT

IDL> utplot,tim(where(mvd(mfreq,*))),fi(mfreq,where(mvd(mfreq,*))) <CR>
ETBHILBHTES,

3.7 ARY NIVEH
RO T — 9 2HAEDLE BRI ETARI MILZRDBIENTES, KE 2813 o TEFEIZ

F, < v®



TH b, ERIF o ZEFRBEERFICHOIZ>T—liTiE i, A4 70D A7 b LIZXRD X 5 HE%T
PWlkwnw7Z 4y 57 TE5,

19 I C Y B O R | B (R 0
v v

F, (v/p)*™ forv>>7v

ZITIAYTYIDAIR=FE, D IEY— v A== By &Y — v F — S — R - o, 1
AN IE A (EFBEA) DR EZHE - v (FOCARNTR AR (ERBEM) OREHFHTD 4L T
Db, EED7 4y Ty ZIEMTOXHITE %),

IDL> day='2000-4-8’

IDL> norp._rd_dat,day,mvd,tim,fi,fv,freq <CR>

IDL> norp_rd_avg,day,timavg,fiavg,fvavg <CR>

IDL> for m=0,6 do fi(m,*)=fi(m,*)-fiavg(m) <CR>

IDL> norp_alpha,freq,fi,mvd,mvdfit,alpha_tk,alpha_tn,freqpk,fluxpk <CR>
7 L 7 BRI DR AL (—H Ol 23R T = o2 LT 7 L TR ETZ LD
72L. ##1% norp_alpha IZb 7§, mvdfit 36N/ 7 4y T 4 ¥ 7 DEMRGE 1 DM ERRG6E (7
EZREENHH R EQMIIT) IcowvTiEEudidvoTne s,

FR D OEWEIOL)BHMAFIETIE 7 4y T4 v 7 TER VL, KB (1) BakZEDICE ST
S/IN%ZRLT2, (2) LB »rHe2IIET NN E 74y T4 v 726135 (FEH R
B A S = A L3525 25 G S/N SR 5\0) & EOFHINETH 5, FIHILAE 3.8.3 2 51H
DTk,

3.7.1 HEPEMITBEWERYvrOYy7O0MAYVES GREBRARK)

EEWBICOWTOa X v R,

TSI B D S U 2 R 5 T LS TE 5,
Dulk (1985) ® /i & Ramaty (1969) D ik E BHEIN TS, 2 I TIEETODMBEABIT O X 9
BbHDTHDEIEL T2, 5

ANV (E E\~

i ):K(EO)

ERETFDODIFNLE— (keV) * NV(E) IZZ#)V¥— E M EOBETH (particles), ZDFARIE ST A =%
S LByt K lTkoTitlan g2, KDD»bYIZT NV(E) = K/(6—1)/ES %5 2 2 )5 0398 72
MR 2 0T2H 52 FEIEHAV 5, DIFO 70y v Tld Dulk (1985) IZ& 5\, Ey = 10 keV
THEEL T3,

(a) PR & 0 25K B

TURFI D, BN EHE 0 - WHEE (G) - B EWL L oML (B, 512 (ZRL¥—
10keV BLED) JEEVE 78 () 2 AT % & BEHREE (SFU) « MRS T O L) Icion s,
Dulk (1985) D J/5iETIE

IDL> dulk_gysy,delta,bb,theta,nv,freq,fi,rc <CR>
IHICBHIEORES (IEATHI A 5, HiLld sterad) 2H7 2 5 ENANEIVKRE 5,

IDL> dulk_gysy,delta,bb,theta,nv,freq,fi,rc,omega,tau <CR>
[ARRIC Ramaty (1969) DJiETIE

IDL> ramaty_gysy,delta,bb,theta,nv,freq,fi,rc <CR>

IDL> ramaty_gysy,delta,bb,theta,nv,freq,fi,rc,omega,tau <CR>



(b) Hicki > & YR % K> 2
Dulk (1985) DMEE TS & DT, D & BB R 2Kk 5 2 LN TE 5,

azbldidbl (Hi3.721). FAETOIMBEBORS BB LLEL ISR 5N S,
IDL> norp_alpha,freq,fi,mvd,mvdfit,alpha_tk,alpha_tn,freqpk,fluxpk <CR>
IDL> norp_alpha2delta,alpha_tn,delta <CR>

3.7.2 AFMITEWAHIEINRS (EERARR)

EEWRICOWTOa X v R,

(a) PIBIEED> & TiCEH % R o)
Dulk (1085) DYERIE 7T b &S0 CT, HEHERIBL D & i % K 5 2 EHTE 3,
TS O B (K) - ST (G) A a—AxIvyarvAyy (em™3) ZANT S L,
R (SFU) - PRSI T O X 9 1o,

IDL> dulk_frfr,te,b_loc,vem,freq,fi,rc <CR>
S HIEHED T A X (sterad) ZH7 2 % LNFENEABTGEN S,

IDL> dulk_frfr,te,b_loc,vem,freq,fi,rc,omega,tau <CR>

3.8 BT —5BiTDE
2 O C MRt OB 2 FT,

3.8.1 ARV INER

R A XY MCOWTE, WG Y = 794 FICHAIhTw2, 3132 22 THEZ ST
BDZEE L, URLIZ
http://solar.nro.nao.ac.jp/norp/

3.8.2 YEmhR

ARV FZENE LS, HEHRZATHAL ), HELA XY FOLTEF Y 7L —2 3 Y DFA
727 —%73XDR (IDL save) 7 4#—~v v b CERIEFL TH 5D TENEHLL,
IDL> file=getenv("NORP_XDR’)+’/1999/08 /norp19990828_0056.xdr’ <CR>
IDL> restore,file <CR>
77 7FRNT BITIE,
IDL> mfreq=0 <CR>
IDL> norp_plot,mfreq,mvd,tim,fi <CR>
Z I Tnmfreq 3, WLV T =Y DD freq DPTOIEETSH %,
DR DT — % 2 Hia 5 ITIX
IDL> mfreql=1 <CR>
IDL> norp_plot,mfreql,mvd,tim,fi,/over <CR>
&5,



3.8.3 ANRY NILERIR

AT PV RFET BRI Z R C o703k v, 300 M (30 M) 307 —8 25T 51213
IDL> mint=300 <CR>
IDL> norp_mkint,mint,mvd,tim,fi,fv,mvdav,timav,fiav,fvav <CR>
RIZ7 L 7 TR RN R 2 722 L 5] <,
IDL> for m=0,6 do fiav(m,*)=fiav(m,*)-fiavg(m) <CR>
ZAONTHEREART PV T4y T4V 7T 5,
IDL> norp_alpha,freq,fiav,mvdav,mvdfit,alpha_tk,alpha_tn,freqpk,luxpk <CR>
DY v A4arvrata v Tthd s LIRET 3 LIMETONE § 3L BICH L E 5,
IDL> norp-alpha2delta,alpha_tn,delta <CR>

e, 74y T4 v 7B R 1) oI TNABHNESH 2L 74y T4 v 739 L0
DHEVI EDDH B, B, EEER TR A= AL R L2 (PyAfasyraruryTidinl 77
R figh) k. EANENE S/N AR v (K2 80GHZ 13 &K %\) 720 ThHb, 20X H ke FE*z
DBMRZ 7 4y T4 Y 7RO TOXHICLTETT,

IDL> mvfreq=[2,3,4,5,6] <CR>

IDL> norp-_alpha,freq(mvfreq),fiav(mvfreq,*),mvdav(mvfreq,*) $ <CR>

IDL> ,mvdfit,alpha_tk,alpha_tn,freqpk,fluxpk <CR>

T4y T4 YT LIREREWEPD D712, 74y T4 v 7BBEBHR L 2HERADETHRS, LEX
En A7y 7HO T =% %2R 5120

IDL> norp_funcp,alpha_tk(n),alpha_tn(n),freqpk(n) ,fluxpk(n),freqfit,fifit <CR>

IDL> plot,freq,fiav(*,n),/xlog,/ylog,psym=5 <CR>

IDL> oplot,freqfit,fifit <CR>

3.9 ZF0Df
3.9.1 4F—HZEESLHID

-y Rk D B, BRI — S 1
IDL> norp_rd_rdt,file,rdata,date,version <CR>
BITF—2513
IDL> tykw_rd_rdt,file,rdata <CR>
T = IINIET 5% (JST) 2351213
IDL> timej=norp_rdt2timej(rdata) <CR>

A NoRPF—H#7—h4A47EAFTP Y1k

BT — % _—27 7 4 MEHABHESNT L OCHEER T 2 05555 5, EIRLAELT— 5 %
VEI—=TRET—IY 2G0T —IRXR=2X%ZEHX/ FTP — T2 L T3, NoRP 7—% ® URL I

ftp://solar-pub.nao.ac.jp/pub/nsro/norp



HEE

PDTOHAIEHL 7,
SolarSoftWare (&, ABH#UH7— & @GO IDL 28y 77— T, NASADI EIEAh7ny 27 Db e
T ZII TV ET, IDL I Research Systems Inc. 2580 - IRFEL T 57— 5 @Y 7 b7 = 7T,

SE X

Dulk, G. A., 1985, ARAA, 23, 169
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Ramaty, 1969, ApJ, 158, 753
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